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(54) DRIVING CIRCUIT OF ACTI 
DEVICE 

(11) 5-297343 (A) (43) 12.11.1993 (19) JP 

(21) Appl. No. 4-97827 (22) 17.4.1992 

(71) SANYO ELECTRIC CO LTD (72) ICHIJI IKUSHIMA 
(51) Int. CI 5 . G02Fl/133,G09G3/36,H01L27/12,H01L29/784 

PURPOSE: To realize a complete AC driving without any DC application by 
subtracting the constant rate of a detected liquid crystal cell applied voltage 
from the output of the liquid crystal display device driving circuit. 

CONSTITUTION: This circuit is provided with a function which detects the volt- 
age applied to a liquid crystal cell from a DC-reproduced video signal, etc., 
and multiplies the detected liquid crystal cell applied voltage by (a-b)/v to obtain 
a voltage S (difference voltage between voltage Ci and constant voltage C 2 
shifted from V c by (a)) and subtracts this value from driving circuit outputs 
U 0 and Do in advance. Consequently, voltages applied to a source voltage finally 
are voltage U 2 and D 2 in consideration of a voltage shifted when a scanning 
pulse applied to a gate electrode rises and when the voltage C 2 is used as a 
counter electrode voltage, no DC is applied to liquid crystal.- Operation for 
multiplying the detected quantity by the constant is provided by adjusting the 
gains of a conventional driving circuit, a subtracter, and an adder with the 
resistance values of operational amplifier circuits constituting the respective 
circuits. 




X: liquid crystal driving voltage, 
voltage 



Y: driving circuit output 



(54) BACK LIGHT FOR LIQUID CRYSTAL PANEL 

(11) 5-297344 (A) (43) 12.11.1993 (19) JP 

(21) Appl. No. 4-13573 (22) 29.1.1992 

(71) NEC CORP (72) MITSUHIRO SUZUKI 

(51) Int. CI 5 . G02Fl/133,G02Fl/1335,G09F13/26 



PURPOSE: To reduce an irregularity in brightness on the diffusion plate of the 
back light by providing an inverter circuit which automatically varies the bright- 
ness of a fluorescent tube with a proper brightness variation quantity and a 
frequency. 

CONSTITUTION: When a DC voltage of 12V is applied to an input terminal 
1, self-oscillation is caused by a transformer 4, a capacitor 5, and transistor(TR) 
6 and 7 and the DC voltage is converted by an AC voltage of 50kHz in fre- 
quency. This AC voltage is boosted by the transformer 4 to generate an AC 
voltage of 1000V at an output terminal 2 and when the fluorescent tube 3 is 
connected to an output terminal 2 to turn on the tube. When the DC voltage 
applied to the input terminal 1 is varied, the input energy to the transformer 
4 varies, so the AC current flowing through the fluorescent tube 3 varies, so 
that the brightness of the fluorescent tube 3 varies. A voltage adjusting circuit 
8 adjusts the DC voltage applied to the input terminal 1 according to the crest 
value of the sine voltage waveform that an oscillation circuit 9 generates and 
sends the voltage to the following-stage inverter circuit. The fluorescent tube 
brightness, therefore, varies repeatedly and periodically. 




(54) ACTIVE MATRIX PANEL 

(11) 5-297345 (A) (43) 12.11.1993 (19) JP 

(21) Appl. No. 4-101520 (22) 22.4.1992 

(71) SEIKO EPSON CORP (72) NORIO OZAWA 

(51) Int. CI 5 . G02F1/133.G09G3/36 



PURPOSE: To realize the active matrix panel which can be reduced in the pitch 
of unit cells on the side of a driving circuit while preventing a shift register 
from malfunctioning. 

CONSTITUTION: As for the source line driving circuit 40 of the active matrix 
panel, a clock signal line 43 in a series A which supplies a clock signal CKA 
to a shift register 412a in the series A among shift registers 41 formed between 
the outer peripheral edge of a substrate and the formation area for a pixel 
matrix adjoins to a 1st shift register formation area 42a and a clock signal 
line 44 in a series B which supplies a clock signal CKB to a shift register 41b 
in the series B adjoins to a 2nd shift register formation area 42b. 
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^ittAM4 9a, 4 9b©iEllftS^ A^IJt 

It, ^nsx^fifCKA, CKBCO^^^^^^:^ 
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B^^lJcO^ n ;y^{f^4 4tt»2<^->7 M^^^® 
J5£ffl«4 2 b KfcfLTH*-*' b }) # *<OJ&1$Lffi$M 
PPY^^fS]) fc»fiK$;h/rv^;fc». SBi*5«fcVS52<z> 

S/7H/^^«fi|igJji4 2a, 4 2b£r, ^n^ff 
^AAi4 9a, 4 9 b ^iiiiL&V^T*. *ffiv^7 h 
Ml, Bl, A2, B 2 - • • &rjftg: L-n 5 #C 

10 [0 0 2 1] [SlJfc09 2) 16 W<Z>l£ifi0iJ 2 

20 llTfcot, b^t, ^7M/^^, ^s/^rlHlK 
[0022] HI 6 ^c:4o^/^T, *W©7^r>r^vby^ 

m^mm^hmm^ b y ^^o^««*-e^ra»^ 

fiKStuT*3 9, ^i/7H/^?5llt £«60^« 

(^XO^rfRj) ©SlOV7F^«« 
<Dm2<Dis7 bis J&&mR5 2 b tfrftpl I, 

xm&ztix^Zo rnbcoii^i(;i2^^7M/ 

^^MfS5 2a, 52b^H, 1 cOiX^ 
^^MI«5 2aCft $fi^7M/^?Al, 
A 2 • • • **5>JfcS A^MCD-yy b Uv 5 ^? 5 1 a 
40 Wfi^7M/v ; ^^Cl, C2- • •^5)*6CS?IJ 
(Oi/7h^^51c (® 1 c^i/^ h U-v 5 ^^) dSjE 

^20^/7M/^^M® 
^52b fat WS^/7 h B 1 , B 2 • • • ^ 

^/^^B^^IJO>>^ h 5 1 b*5j;V*ffiV7 h 

W^^Dl, D2 • • • ^fe*5D^5a<Z>^7 h Ui? 
5 id (S2©^7H/^?) 

TV^^ 0 ^ir-e, A^^IJCOi/^ 5 1 a jS.fctl 5 

C^^IJOOV^ h 5 1c (^^fbT^ P s^^ff-g-C 

K A, CKCS:WJ&i"SA*5!l^^ n y^ff-^j|ft5 3*3 

50 J:^c^iJco^ n y^ff #-^5 4 (SB l <r>$ X2 
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«0 tt, ^ 1 ^)^7 h 5 1 a LT 

5 1 b^XZ^um^KOi^y b 5 1 d tefcfL-T^ 

fS-^j»5 5*3<tlJ«D*5U(7>^ns/^ff-g-jg|5 6 (IB 2 <D 

i b ^c»LT»Sl"rsffifi^^5UiBKS^^Tv^5 0 * 

A^^IJCO^ n ^^«-S-iS5 3*3j;tfC3^Jt£>^n ^ 
^ff ^5 FU^^MS«5 2 a 

§OWLt, B^J<£>^ n vy^ff ^5 5*3cfcVD* 
^ijco^ n s/^ff -g-j»5 6tem2<D^>7 b UitxPMtfm 
ig5 2 b t^LTB^ F V ?*<Dl&1&W$iW (^HIY 

ft ^5 3 {m\<o?uy?m^m frbAmmois? 

1 a*"C(^^n y^fg-g-A^JitftS 9 a CO IB 
B*^JCD^n^{f*jfil5 5 «20^os/ 
^ ^5)8^^7 h l/^^ 5 1 bJW 

o s>^«-?-A*7i&5 9 b^ianft^^ti, svm-isw* 

a»o, ftS^fe^imSnTV^o f^^i^, c 313*1 

^^IJOOV^ h 5 1c £-e<7>^ n y ? m-^rAflBi 

5 9 c<Z>Kj8ig<*^ D^^n^^ff^»5 6 (g£ 
2<7>^ n J&^D^J©^ h 5 1 

d*-e<0^n^^fS-g-A^Ji8l5 9 d^iBjlRSSt, 

mm txxyt it^-m 5 3 t C ^ a ^ « 5 

S/^{f-S§*5 5 tnm&KDpu s/^ff-g-j»5 6 ittafiffi 

859a, 59b, 59c, 5 9 d <7>gfi^ft: £ \t" 

[0 0 2 3] **3, J& 2 0)^:7 M^^^?Bricfii«5 2 

fpj) Mttu i/7 f U^^? 5 1 0#WSi5/7 h 1/^? 
fah tr> bit ^-Sr, IJ-^XA'*— K«S, 1-#*>t>, T 

^raia-fSfc^cotriy Mt ■*§**! 6 e^fiKStL, ^<r> 

S-tirT. If s/ h If -^*W^8 6 6 ^mrt 6 M<DB^\(D 
# v *y?{Bf§rfo5 5*3J:^D»5(I<Z>^ p y V \%^Wk 5 6 

^SfPt^^^7rH]l?S6 7iLT^ *«*'>y = 
t'5/Mf^l6 6^7^^^A 
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EIAJ8 5 B 3RM*5 ± WI<D ^ o ^ ^ m** 5 5 , 

5 6 fc©raiJl^«i-«SIHIft««^J:oT«^S*L5* 

[0 0 2 4] #*5, *0B{£*5^Tt>. l^tUQ^P^ 
ff-^53, 5 4, 5 5, 5 6 fc, 5l^i£tB<£>^n ^ 
^ ft 5 2*co^ n ^^{f-9-jR-e«lri£SixT*3 

A-D^IJC0v/7M/v ? 7^5 1 a-5 1 d(7)5 
^f#@^ftv/7M/v?7^Al, CI, Bl, 
10 D 1 • • • ts fifSI^Wiv'7 h k^^A2, C 
2, B2, D2 • • • £f3\ SV^afrtBtf^ p 5/ ^ ft 

3^5><Z)^t3 s/^ff-§-CKA<^ffitt, BPWP'^ 
ft §S 5 5 ^ n 5/ ^ ff ^-C K B C^5Utf> 

KD(Z)fifilt B^[U5° -fo-f^bT, 4^HbL 

9 5 i £«/£-t-5*j!fi >i?x?<Dmi¥%mmmt-f 

20 5^lift<, y-^«|J|gltilH]S§5 o^tbf^ii^^^^^ 
[0 0 2 5] JL^±Oi:*5^, *^(|c^y — ^8igi5[H]S§5 

a irH^-^ h y ? x<Dmf&^i$zm<Dm 20^7 h 

^««5 2btC A*5!l*5<fct/C^?IJCOV7 
^nia, 5 let, B^Jfe^t^D^JOV^ h 
^7^5 1b, 5 1 c tLt^HLTMS^ 
fe. ^ 1 h Ui/^pj&f&ffci&S 2 a t^2(7)i/^ 

30 b^JxfT&tiSffims 2 b i:^M9iJi-S«ffi(^**^ 
1, B1,C1,D1,A2, B2 • • • • ^££>53ff 

So tsot, mm^ b v ? xommvy^&m'Mki, 

?I]~D^J0)^P ^^ffif «5 3-5 6(Z)5t), A^^IJ 
*5J:l^C3S5IJ<7?^ n ^{f-5§-jj|5 3, 5 4[i, ^lcoi/ 

40 ^iJIBB^tt. B*5iJ*iJ:t/D*5iJc^^ n y^fS-g-jjfts 

5, 5 6fi. ^2(7)i/7 h Ui/^frMf&ffct&d 2 b (d^f 

^ff-g'IIS 3 — 5 6frbis7 b 4 1 & X'<D? n 

^^m^A^S 9 a -5 9 d^iEj»fi*^ #^#IP41 

^^ff-^CKA, CKB, CKC, CKDtD|^(£rf 

so asisi\, 
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[0026] &*5 X m7iC7^-rxo^, Bm&i&£z$ D 

^$\\<Di/7 5 1b, 5 1 & ti*tt>T1rx2if*<< 

B^?IJ*5J:D ? D^^IJC0v'^ h 5 1 b, 5 1 

5 1 a, 5 1 c^&T^n^^f ^^6 5 0«M 

[oo2 7] mmrns-] H8tt**w^*«^«s 

5 0 -^Tr, ^ f ^ MJ ^ 

1 (^)7^ r ^ 7V h y ^ f:^, * 

[0 0 2 8] E!8^*3^T, #m<Dy—*$mW)\B}$&7 

omm^\<omm^^:x^^x. y~*$mw*mi&7 o 

*3V^TH, ^(Di/7 V Ui?7? 7 1 fct, KtE<£>*WSiB:ffl!l 
c^^l^v-y M^^^?gricfiB«7 2 a fcHSSt^ h y ^ 
^OMt»$2 0^7 hUi?X?Bf&m*$7 2 b 

|1^>7 hl/^^M®*E7 2 a i^tt. ^n^^ff 
-^CKAi^ioTBilj^tb^^ffii/y h Uv^^ A 1 , 
A 4, A 5 • • • j&>£>&5jgl (OS^ M/i?^# 7 1a 

7 2bM, [^D^ n ^^ff^CKA^ioTigtb^tb 
5*ffi^7hW^^A2, A3, A6 ■ ■ • 3&>k&5 

T\ jgl <^v-y h l^*^ 5 1a 1 <D$ vyfiB 
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7 1 a{-^LTPS-t-^ffi©^M?lJgae$ttT^5o — 
;5\ S2©V7 h 1/^^ 7 1 b{dteJB2CD^n 5,^f§ 

n 3/^ 7 4^12^77 h ^^"BiS/mfc 

7 1 b(^LT»g|"r5ffiE^lfe5!liaiaStbTV^5o * 
ft, ^l^^n7^(f^7 3^1(7);/7hW^^ 
MW7 2 a ^»b-r«R^fl»« (^RIXO^T 
ft) f^/$£tK ^2C0^ v y 4&W,2<Dis 

7 yui?^#wt$L / m$i7 2 b^m^xmm-rvy ?*<o 

10 (*9Y^|ri) \zBtft£tiX\i*Z> 9 £b 

^71 aST?c^^n-/^{f^-A^i»7 9 a(Dld^S$ 

|2^P^IIfS74^?)S2^77M^^ 
^71 b^T^^a^^ff-^A^^7 9 b <Z>IS^g £ £ 

^ y ^^/Siiittfia (^ehy^^) ^7f 

5c7^{iij (hsr-v h y ?*(om\) \z.fatfxm\ti-tz>ti#><D 
20 try Mf-§-iR7 6ds?e?fig*n. ^r^^^ffiHt-tt. tf^ 

y>f Xco*WS:«?P"r'<#^y^TlHlK7 7^s, HJfiM 
1£H3«K, 20^ ^*ifJ^J:oTfllfiE*ttT 

[0 0 2 9] &*3 % ##Jt;:*3^Tt>, ?gl*5J:TJ*IB2<Z> 
i/^ 7 M^v 5 ^^ 7ia, 7iblt ^fixtllfiMl 
lRI«ftliI^»B*^?>«fiK*a^"CV^S— ir, v^tto^n 
30 y^ff-§-jft7 3, 7 4 fc, S^t^^^^a y^m-g-S: 

-7 Y\s\/7$ 7 1 a kWZ2<Di/7 V\s*J*# 7 1 a t & 

rT% ^l*5i:^2CO^a i y^ff^7 3, 7 4(7)V^ 

ftit & 1 *ct) ^ a y $ m^mxmi&rf z> ^ki>r*$z> 

Sl*5«tt^SB2<^^t3s/^{f-grj|R7 3, 7 4 S:B^ 

*ifS:««ffi(-LT, "^ftiJt^^ n y # ff ^Sffi^fflao^ 
40 n y ^ ff -^-^it LTil^ LTU5^^ ^rESlh bT& 

-So 

[0 0 3 0] W±^,h^i9, *0iJCOy-^^|gKjID^&7 

0»l©i/7h^?»«««7 2at, iU^-srhy 
9 *<OMffcffl&M<D%2(Oi/7 hUZ?7#Bf$&i&7 2 
b irf^»JbT&!9, l^tx Il(Z)v'7M^v ? 7i5'f 
dcffl«7 2 a tJB2<7?^7 h U-^^^fi6««7 2 b t 

(Z)¥fiv'7hUv J 7^Al, A 2, A3 • • • 

50 &ffiffite&m<Dy-7mm\^mkffimx&z>i)K y—x 
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zft&o ^ot, mm-^ h v ? *<7>mmt*y7-%:®z'Hk 
2b\zttvx mwrt z> &m^mmm z tix ^ <5 fc & . 

n ^{f^7 3, 7 4^^v'7M/^^4 1i 
"CcO^n ^^{f^A^J^7 9 a, 7 9 b<£>IB$fcS£^ 

[0 0 3 1] 

^ h y ^^/w^^-ai, ^i ^J:^® 2cov-^ h 
* J* £ l *s J: tr» 2 co ^ 

■eh,, $vy$m^m§~rz>i<'7 ^ 

'So 

[0 0 3 2]® ^7h^^H £4R£>^WHiB:i&>£> 

©^•v h y ?x<Dmj&m$z& x^m^mmmz return 
i *3 jzt** 2 t^v-^ h isis*?Mf&mmz-ftm ltm 

^or, wig^ h y ? x&mmvyf&m'Hk 

[0033]© ^lco^a s/^ff 1 <F>*s7 V 

ui/x?Mf&mmzmm\^xmmm£ft, i2^n 

y 9 2 co i/^ h us** B« tt 

[0 0 3 4]® i/7F Mf-^ttJ^ 
[0 0 3 5]® f lfcj;(;i2^>7h^^?:I 

immvffiwmw] 

[|l] **Mco|llifiWl i:ffi57^f>f^ h y 
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[0 2] Hll^*^y-^jliUB»iaKt«j«-t-5»«th 

So 



[Ei 3] Ei i ir^-ry— ^mmmmm^m^^<^^ 7 
^(Dmrm^-tmmmxib^x, (a) tetvMt 

^ttJ^*S b?**y# ft#j» t <03tSI«B(03pffiBI , ( b ) 
tt-toWrffiEk (c) tt*ix^*^"r*»tn:*5J:W*fl: 
^ X o TUftfc Lfc^ ^7/ HKSoWfiaHT? & « 0 

[ei 4] (a) ^ei i ^Tjk-ry—^mmmm^^y h 

10 l^^^SrHlfigSr^i-^ns/^ig, (b) 

-?(Dmf&mx&z> 0 

[El 5] Ell (^-ry— -XilftffiiblilK^W^AttJ** 
[E16] &ftm<DM1foW2lZ&Z>T?T'{^h}) ?X 

[EI 8] *mm<D9SMmzK&Z>T?T'<zf^Y]}#* 

[El 9] 7^f-r^ h y ^-x^^/^o^ft:1llfi!cS:^i- 

[E110] (a) tt##0Sid#ST^7 i ^^ h y 
^^c0 2m^$^cy-^^tb[H]^cO^^ s/^ 
Ek (b) fi*nSr«^"TS^7 hu-^^<Z)«tBSr* 

[El 1 1 ] El 1 0 \z.ifr$'T9*T<<'7-* V y 

[eh 2] ##0ijt^^r^^^y^ h y ^^^/k© 

■So 

11... s^qs^g 

12, 40, 50, 70, 80, 9 0 • • • y — 
40 IblUK 

13, 20, 41, 5 1, 71, 81, 9 1 • - ■ 

17, 18, 1 9 • • • 'ty'l/T'/l'/fc — ;V 
2 l • • • hiBliEfblHlKg 

2 2 • • • mm-^ hv 

2 4, 2 5 • • • 

2 6, 2 7, 2 8 • • • y — ^Bi 

2 9 • • • MUh^y-v^^ 

3 o • • • m^/^ 

50 3 4, 3 7, 8 3, 8 4, 9 2-95 • • ^n^/^ff 
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4 1a, 5 1 a • 

is 7 V 

4 1b, 5 1b- 

is 7 V l/i?7?) 
42a, 52a, 72a 
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42b, 52b, 72b 



• m2<Dis7 h Uiy7^m 



*46, 6 6, 6 6 a, 66b, 76, 86 

47, 67, 7 7 « • - /^;77 Ullfc 

49a, 49b, 59a-59d, 79a, 79b, 8 

9a, 89b - ^nj/^ it ^AXB 

5 1 c • • • C^^J(7)v^^ j. Ui?7# 1 h U 

5 1 d • • • V%k$\\<Di/7 h \s*77*9 (^2(Diy7 V U 



4 3, 5 3 • • • A^J^ns/^ff-S-lft (miCOfv 10 5 4 • • • C^IJ<£>^ n y 9 fe^Wk (I? 1 n $/^f§ 
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